INTRODUCTION
The objective of the paper is to give an overview of advantages and possible drawbacks of a PMS before starting to implement such system in a specific SME. SMEs are more flexible comparing to larger companies and can faster implement a new way of doing business. Also the result of changes can be seen earlier that simplifies the research. In a fiercely competitive market, companies cannot afford the waste of time and resources to perform work that can be done in a better and faster way with advanced solutions. One of the advanced solutions can be a real time PMS. It is a production tool that collects and distributes necessary data when various events occur in a shop floor. The main aim of a PMS is to prevent small disturbances having large effects. In this way a PMS will decrease the number of unscheduled production stops, improve cost-efficiency and simplify the production planning.
PRODUCTION MONITORING SYSTEM
The task of a PMS is to collect and distribute real time data of events on the shop floor. This data must be understandable and useful for decision making. Monitored data should help the production team to respond timely on the events that may affect the desired result. Such system should also alarm and inform respective department concerning all recognized faults. PMS is not just display boards that show production data, it also has a reporting and administration module, where stored data can be analysed to find trends, estimations and projections for easier decision making and production planning. Proactively detected faults will decrease wasted time and improve overall equipment effectiveness. 
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Real time information handling and classification
The idea of a real time PMS is not to give some information simultaneously as the event occurred, but provide the production team, as fast as possible, with the accurate and meaningful data. But it should be enough time to respond timely on these events. It will always take some time (seconds, minutes or even hours) to analyse monitored data and respond on it. And the goal is to try to decrease this time. Real time production monitoring information can be classified into two main groups. One group is related to the status of resources and another one to the status of jobs. Information on actual or potential disruptions may relate to resources or jobs. Machine breakdowns, material or tool shortages and longer-than-expected processing times give resource problems. Job related disturbances arising from planning systems and customers include changes in priority, reassignments of jobs to orders and the emergence of new jobs. Quality problems may relate to both resources and jobs [ 6 ] . Classification of real time information helps to understand how the desired PMS should be structured. The first step of real time data in the monitoring process is detection. Data can be detected by sensors, operators, barcode scanner etc. Understanding the detection process will lead to effective use of real time data capture devices, and removal of unnecessary and useless devices. Then data should be classified and identified. For example, transferred to respective department or handled automatically. And the last step is diagnosis and analysis [ 6 ] . There is no reason to store all collected data in the database. Good decision will decrease running costs and improve performance of the database.
CONCEPT OF A PRODUCTION MONITORING SYSTEM
Production data collected on the shop floor may be incorrect, mostly due to human intervention or improper production monitoring system. The human factor is more common in this case. That is why a PMS should capture most of the required data without human intervention. When an unscheduled outage does happen, time is spent notifying support resources that a problem has occurred, time is spent for the support resource to respond to the issue, time is spent troubleshooting and finally time is spent to resolve the problem. But predictive nature of continuous remote monitoring more often avoids unscheduled outages by addressing the issues before they affect machine operation and product quality [ 7 ] . The benefit of installing an efficient real time PMS is the immediate access to all required production related information by the relevant personnel. And it should be enough data to clearly identify the reasons of production stops, time loss etc. At the same time, presenting too much information can confuse or even distract operators. The most important requirements of any PMS are that the system is economical, accurate and easy to set up on a production line. And it has to be capable of providing straightforward connectivity to switches, sensors, PLC outputs and other common industrial equipment. If the true production data can be automatically captured and presented in a simple, understandable way to the operators, they will become a more integral part of the improvement process [ 8 ] . Relatively simpler systems may have greater potential for real-time control [ 9 ] . An effective production monitoring system should be at least comprised of the four elements: collection, display, analysis and data storage (see Figure 4) .
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Alarm system is also one of the basic capabilities of a PMS. Fault annunciation should be properly understood by the personnel to act in a timely manner. And an advanced PMS should provide the possibility to review historical site alarm activity. Visualisation of data can be made through displays, andon boards and mobile solutions, like smart-phones etc.
PMS INTEGARION ON THE SHOP FLOOR
Because of the high cost of deployment of automated manufacturing systems, machines are not integrated on most shop floors [ 10 ] . Production industry still gathers most of the data in the shop floor through manual inputs. Despite the fact that number of automation providers offer MES solutions, such systems are mostly monolithic, insufficiently configurable, and difficult to modify.
Installing such software and integrating it with current systems is found to be a challenging and costly undertaking [ 11 ] . Localized solutions can be more affordable and even more strengthen the advantage of an automated production monitoring. Especially during the economic recession, companies are more precisely weigh the pros and cons of investing money in a new production system. And faster return on investments can be the decisive moment when choosing a production monitoring system, though alternative MES systems can offer a wide range of additional functions. When calculating costs of a PMS, not only software and hardware investments should be calculated. Possible consultation and support costs must be taken into account. If system is developed and integrated in cooperation with the production team, these costs can be decreased. In case of modern manufacturing equipment, a monitoring system is assumed to be a part of the machinery. Installing wireless sensors (so called "smart dust") on machinery can be one of the solutions. Before that, models should be developed that reflect the correlation between the state of the machine and the monitored parameter. All these will enable the detection of failures and critical modes of operation. Installing a monitoring system, based on wireless sensor nodes, is relatively cheap and it can be fitted to both old and modern manufacturing equipment 
TRENDS
The trends of PMS solutions can be summarized as follows:
• Standardized plug & play connectivity • Real time performance • Web-based architecture • Scalability and re-configurability It is evident that the amount of information collected from control systems increases tremendously with the degree of increased automation on the shop floor. Manufacturing systems grow because of the need for more complex processes to meet the needs of increased product functionality [ 1 ] . It means that PMS has to be connected to more equipment and process more data at the same time. In addition to these trends, there is future direction to self-learning and decision making system that maximally eliminate human intervention. General trend is to use PMS for improvement of the production processes by applying: statistical process control, mathematical modelling and optimization of the production process [ [14] [15] [16] [17] [18] ].
CASE STUDY
The monitoring systems are designed for four workbenches in Tallinn University of Technology (TUT) and for two work lines in private company JELD-WEN Estonia. The data collection and display modules are completed, but the development of the analysis module is in progress. Measuring devices will be assembled on a controlled machinery to conduct measurements. It will provide early warnings of machine degradation or impeding accident. The characteristics chosen for monitoring and the measurement equipment selected are outlined in Tables 1-5 In the private company JELD-WEN Estonia the output of planer line and input of the painting line are designed and set up for monitoring (not workbenches).
FURTHER RESEARCH
Each production SME has differences in manufacturing processes, equipment, priorities and capital resources. That is why such questions still need to be answered:
• Which data should be collected first?
• Which data have to be saved and for how long in the PMS database? • Is it possible to design a "plug and play" PMS solution that is suitable for most of the production SMEs? • What is the easiest way to connect different data formats and communication interfaces?
• How to visualise the production data to make it clear to all personnel?
CONCLUSION
The real time PMS systems designed for TUT and JELD-WEN Estonia enables to continuously acquire data from the shop floor with regard to efficiency, malfunctions and productivity. This leads to improved production capacity and costefficiency, helps to achieve desired production goals. Development of the data analysis module has been foreseen as next task in improvement of PMS system.
